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Optical Coherence Tomography For Small Pulmonary Arteries Evaluation In Primary
Pulmonary Hypertension
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Gabriele DiGesaro
IsMeTT, UPMC, Palermo, Italy
Background: Vascular wall remodeling in primary pulmonary hypertension (PPH)
contributes to the development and maintaining of elevated pulmonary pressures. Optical
coherence tomography (OCT) is a diagnostic tool that is able to image small arterial
vessels. Aim of this study was to evaluate the vascular remodeling of small pulmonary
arteries (from 1 to 4 mm diameter) in a group of patients with PPH and to relate
morphologic changes to pulmonary hemodynamics.
Methods: 8 patients (group 1)(7 f, 1 m, mean age 52.79.2 years) with PPH and 6
patients (group 2) with normal pulmonary hemodynamics (3 m, 3 f, mean age 56.711.7
years), underwent to OCT examination during right cardiac catheterization. The image
wire was pulled from distal to proximal portions of right and left distal 1.0 to 4 mm
pulmonary vessels using a motorized pull-back system at 1.0 mm/sec. The following
parameters were measured: endoluminal diameter (ELD), endoluminal area (ELA), wall
thickness (WT), pulmonary systolic, mean and diastolic pressure (PSP, PMP, PDP),
pulmonary wedge pressure (WP), cardiac output (CO), cardiac index (CI), pulmonary
vascular resistances (PVR).
Results: PSP, PDP, PMP and PVR were significantly different between group 1 and
group 2 (79.318.6 vs 28.44.7 mmHg; 35.817.9 vs 8.34.6 mmHg; 52.418.4
mmHg; 924138 vs 8215 dyne/sec/cm-5, respectively). No Significant difference was
encountered between group 1 and 2 for mean ELD (2.80.9 vs 2.51.0 mm) and ELA
8.94.7 vs 9.23.8 mm) respectively. Mean arterial WT was 0.520.07 mm in group 1
vs 0.090.02 mm in group 2 (p0.001) while ELD/WT ratio was 5.70.6 vs 2.60.5
(p0.01). were shown. Furthermore a direct linear significant relation was shown between
WT and MPP (r 0.94, p0.001). Significant relation were also shown between WT and
SPP (r 0.75, p0.01), DPP (r 0.69 p0.01) and between ELD/WT ratio and MPP (r
0.87 p0.001), SPP (r 0.77, p0.01), DPP (r 0.66, p0.01). From a purely morphologic
point of view, in all patients with PPH perivascular adventitial gaps not present in group
2 (neovascularization from vasa vasorum?) were shown.
Conclusion: OCT assessment of small pulmonary arteries gives useful morphologic and
information on the remodeling process of pulmonary vasculature and on its relation with
pulmonary hemodynamics in patients with PPH.
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Tomography and Grey-Scale Signal Intensity Analysis in Atherosclerotic Rabbits,
Human Autopsy Specimens and Man
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Objectives: To validate optical coherence tomography (OCT) data for assessment of
vascular healing in a preclinical animal model and to translate these findings to the
assessment of vascular healing after drug eluting stent (DES) implantation in human
autopsy cases and clinical practice.
Background: The validation of OCT signal intensity analysis for tissue characterization
remains to a scientific gap.
Methods: DES were imaged 28 and 42 days after implantation in atherosclerotic rabbits
using OCT and evaluated by histology. Next OCT frames were matched with the
corresponding histological cross sections, morphometric parameters were correlated and
grey-scale signal intensity (GSI) was measured for identified mature or immature
neointimal tissue. Human autopsy specimens were then imaged by OCT and GSI
correlated with histology. Finally prospective OCT imaging and GSI measurements were
acquired in 10 patients undergoing surveillance 6 months after implantation of DES.
Results: Vascular healing in man at 6 months most closely compared with that of
atherosclerotic rabbits at 28 days. GSI analysis showed that immature as compared to
mature neointimal tissue showed lower values (48.517.9 versus 101.616.6). ROC
curve analysis revealed high sensitivity and specificity for detecting mature neointima (98%
and 85%, respectively) at a cut-off value of 70.7. In human autopsy specimens a total of
43 out of 57 (75,4%) tissue areas were judged to be mature by GSI analysis. Sensitivity and
specificity were 93 %. Prospective OCT imaging in patients revealed 28.3% uncovered
struts at 6 months. GSI analysis of covered struts revealed that 34.8% of tissue areas above
stent struts represented mature neointima.
Conclusion: Vascular healing in man at 6 months most closely compared with that of
atherosclerotic rabbits at 28 days and was reliably characterised by OCT imaging. Novel
OCT grey-scale signal intensity analysis allows distinction between mature and immature
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Background: Three-dimensional (3D) coronary artery reconstruction using intravascular
ultrasound (IVUS) and angiographic data has been used in studies highlighting the critical
role of endothelial shear stress (ESS) in coronary atherosclerosis. Frequency Domain
Optical Coherence Tomography (FD-OCT) was recently introduced providing high
resolution images. Our aim was to develop and validate a methodology that provides
accurate 3D coronary artery reconstruction using FD-OCT and angiographic data, and
permits reliable evaluation of the ESS distribution.
Methods: Five patients (5 left anterior descending coronary arteries) who underwent
angiography, FD-OCT and IVUS examination at the same catheterization were studied.
Corresponding distal and proximal reference branches were identified for comparing the
same portion of the artery in the FD-OCT-based and IVUS-based 3D reconstructed
arteries. The 3D luminal centerline derived from angiographic data was used to place the
FD-OCT and IVUS borders. Three-dimensional geometry algorithms and anatomical
landmarks were used to appropriately estimate the orientation of the borders. ESS was
calculated using computational fluid dynamics. Each reconstructed artery was divided into
consecutive 3-mm segments and 62 corresponding segments were analyzed considering
the IVUS-based reconstructed models as the gold standard.
Results: Mean artery length was 43.1 2.5 mm. Lumen area was very similar between
the two methods (r 0.92, p0.001; mean difference: 0.45  0.79 mm2) as was local
ESS (r 0.90, p0.001; mean difference: 0.17  0.59 Pa). FD-OCT-based 3D
reconstructions had a high diagnostic accuracy for identifying regions exposed to the
pro-atherogenic low ESS (receiver-operator characteristic area under the curve: 94.9%).
Conclusions: FD-OCT-based 3D coronary artery reconstruction provides geometrically
accurate models and permits reliable ESS computation. ESS assessment in combination
with the superior resolution of FD-OCT is expected to provide valuable insight into the
relationship between the hemodynamic environment and plaque characteristics.
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